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Appropriations Structure of Defense RDT&E

Summary

7KH '"HSDUWPHQW RIFRQBEFWYV UHVH D UFIKQ JB B GHIDRB® XIWL RIDH V W
5'7 ( LQ VXSSRUWVWIRIQVWH TXHUHRUWN WAQ GHG E\ WKHVH DSSURSU
D FHQWUDO URIONHBXWKWN\@QWGLRQ LPSRUWDQW UROH LQ 8 6 JO
DG WHFKQ'RD R BFH R X QWD URIDOO IHGHUDO 5 ' DSSURSULDWLRC
ELOOLRQ RLOOLRQ R® )<

,Q LWV DQQXDO FRQJUHVVLRQDO EXGJHW UHTXHVWYV '2' SUHVHC
DQG E\ LWV RIRORQLDOLIMMHG WR WKH FKDUDFWHU RI WKH ZRUN

ORUH WKD®' 5'RI( IXQGLQJ LV SURYLGHG XQGHU 7LWOH ,9 RI WKL
DSSURSULDWHRIQVXIFOW DUH B3 SURWS KHDMWIRE LMW\ $LU )RUFH D
'"HIHQMMGH 5' DEFRXQW DQG WKH 'LUHFWRU RI 2SHUDWLRQDO 7H\
IXQGLQJ LV BORR BKHRQVYIG +HDO WX BURAHDIOP WKH &KHPLFDO $JHC
OXQLWLRQV '"HVWUXFWLRQ 3URJUDPDVQLRIQD®H' 9 |HQ QB GHIMY LLIRK Y
7LVOOWKRXJIK WHH)FXUHELGHIWGRHY QRW UHTXHVW 5'7 ( IXQGV IF
,Q DGGURRIR®I WKH IXQGV DSSURSULDKWUHD WRHIVKBIW RXQW ,P,SUR
IRUPHUO\ WKH -RLQW ,PSURYLVHGKDSEMRY@MB 1RYLFH (HIHDW )XQ
WKRXJK WKH IXQG GRHV QRW FRQWRIPIH®E FRQUIXQ G ¥ LOIDAH RWKHDPY H
EHHQ UHDRIBVISEA RSULDW WGBS BDWHRIX'QGLQJ WR VXSSRUW 2°
&RQWLQJIJHQF\ 2SHUPWPLRDOA Z&H *OREDQ2DIKIROH7HUQUG YV KDYH
W\SLFEMMBMBSURSULDWHG IRU VSHFLILF DFWLYLWLHY LGHQWLILHG
KDYH BEBEQRSUWUDK IHRRW WKKBIDWT LH)UHHGRP )XQG ,)) ,UDTL 6HF
JRUFHV )XQG $1JKDRUMMNVQBEEXIMWDQ &RXQWHULQVXUJHQF\ &L
)XQ&ZKLFK FDQ EH X¥HE WRWLIABRROHVR WK M KEMKIEFQIWR FHUWDLQ
OLPLWDWLRQV

3DUVLQJ 5'7 ( IXQGLQJ E\ WKH FKDUDFWHUW RY AMK IFD2WRHNR U2'HK/D V
LGHRMA EXGIJHW DFWLYLW\ FRAH Q RPEHWRGC 1IBW LIRFQOVNLYLW\ FRGH
LYREEDVLF UHVHIRDBKS OLHGVUHVRDGFRQFHGVWHFKQRORJ\ GHYHOR
LYRDGYD QRIPSRUHQYMO RS PEURW RW S HW\VWHPYV GHYHORSPHQW DQ
GHPRQVWUDWYRQ PDQRMIHPHQW VXSEBRRABMUDMERQDRLE® V\VWHP
GHYHORSPHQW

'2' XVHV FURVVZDONV WR UHSRUW LWV 5'7 ( IXQGLQJ WR WKH 211
WR WKH 1DWLRQDO G6FAHFQRN V)R B BR W HR GLQW KD Q[RERRIP
DFFRXQVEBLQIXIRALQJ

Congressional Research Service



Appropriations Structure of Defense RDT&E

Content s

2UJDQL]DWLRQ DQG.3URJUDP.EMUXEWXUH.ooioooioieeeen,

&KDUDFWHU RI ZRUN.BMWUXEMWX U H oo eeeeees e

$OLIJQPHQW ZLWB Q V8K HW DRIGERIP.LHM ..o,

R D D o X 1 1 1 T

BH O H F W H Gty MoV X H Voo eeeee et eeee s eene e ee s s eeeens
'KDW ,V WKH $SSURSULDWH )XQGLQJ./HYHO.IRU...2.5'7 ("

$SSURDFK

'2'"5'7 ( DV D 6KDUH..RI..:!2..).XQG.LQJ......

SHODWHG 'DWD DOQG..LVMEXVMMLRQ. . ..o

:KDW ,V WKH $SSURSULDWH )XQ6R®J 7/HNKA@R.RRI\N2...6 FLHQFH

$SSURDFK '2' 6FLHQFH DQG 7THFKQRORJ\ DV..D.6KDUH RI 7RW

SHODWHG 'DWD DQG..LMEXVMMLRQ. ...

$SSURDFK

SHODWHG..DMW. D
:KDW ,V WKH $SSURSULDX H)DNLGLRHV/HIBBKIR.U.......

$SSURDFK

'2" %DVLF 5SHVHDUFK.DVM..D.6KDUH..RI..2" 6 7

SHO DW H G DDl eoeeee et e s enee s e e eeeeeeees

‘KDW ,V WKH $SSURISWEZBIWE %QDGIVQFAHSGWY LQ ,QFUHPHQWDO 5
,OQYHVWPHQWY 'LUHFWHG 7RZDUG 5HYROXWLRQDU\ 7THFKQROR
$SSURDFKOBWYRQDU\ 5HVHDUFK DV..D.6KDUH.RL.'2' 6 7
SHODWHG 'DWD DQG..LVEXVNMLRQ oo,

$SSURDFK

+LJK 5LVN

SHODWHG 'DWD DQG..LMEXVMMLRQ. ...
&RQFOXGLQJ 2EVHUYDWLRQM .

Figures

JLIXUH
JLIXUH
)LIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH
JLIXUH

2" BKDUH RL.)HGHUD. OB eoeieeoeeeeeeeeee e evesrenen

'2' 5'7 ( &URVVZDONV WR 2.0%...16).7Z.DJRQRP.LHV
7LWOH ,9 5'7 ( )XQGLQJ E\ &KDUDEWHU.RIL..RUN )<
7LWOH ,9 5'7 ( )XQGLQJ E\ &KDUDEWHU.RIL..RUN )<
)< 7LWOH ,9 5'0 RE\XRAKND.UDEW.H oo,

7LWOH ,9 )< 5'7 (.E)\.2UJD.QLJDWLRQ..coorivmnn.

2T T LW O Huer 905 Tl eeeereeeee e eeeeee e seeee e es et e ese s

'2' 7LWOH ,9 5'7 ( DV D 6KDUH..RL..!2..ZRWD.O..)XQGLQJ
'2' 6FLHQFH DQG 7THRRGRQRI ) oo,

+LJK 3D\RIlI 5HV.HD.UEK.DV..D 6KDUH RI

'2'" 6FLHQFH DQG 7THFKQROR.J\N.DV.D.6KDUH RI '2" 5

'2'" 6FLHQFH DQG 7THFKQRORJ\2)X.QGLQ.J..D.V...D 6KDUH RI '

'2' 6FLHQFH DQG 7THFKQRORJ\ )XQG.LQJ..DV..D 6KDUH R

'2" %DVLF 5HV.HDUEK.)XQ.GLQJooooreeeereeeeereerrenens
'2" %DVLF 5HVHDUEK..D.V..D..6. KD.UH..RL..6..7.......
'$538 .0 XQ G LQud oo eeeee ettt
'$53% )XQGLQJ DV D 6KDUH..R.L..!2".6..7.)X.QG.LQJ
'$53% DV D 6KDUH.RL.L20E Tl

Congressional Research Service

[



Appropriations Structure of Defense RDT&E

Tabl es
7DEOH '2'5'7 ( %XGJIJHW $FWLYLW\L.&RGHV..DQG..HVEULSWLRQV

Cont act s
SXWKRU |, QLRIUB.DM.LR Qe eeeee e e eemeee e ee e

Congressional Research Service



Appropriations Structure of Defense RDT&E

7KH '"HSDUWPHQW RI 'HIHQMBUCR | DWBHIUYDHY UHVHDUFK DQG GHYF
5' DSSURSUDDWLRRWH WKDW RI WKH QH[W ODUJHVW IHGHUDO U
'HSDUWPHQW Rl +HDOWK7IK®IG +XPDQ 6HUYLFHYV

ZRUN IXQGHG E\ WLKR-OWH SDOSCS\ UGN 1L WD Share of Federal R&D

FHQWUDO UR GV VLHF WKIHW® DW
LPSRUWDQW UROH LQ 8 6 JORE
VFLHQFH DQG WHFKQRORJ\

7KLY UHSRUW SURYLGHV DQ LOQ KH
VWUXFWXWHHMHRUFK GHYHOR

DQG HYDGXDEXBQHWVWDII F:c:'e‘r’:l":gb De";e"f:"n‘j;“f
DWWHPSWLQJ WR XQGHUVWDQC 0.7% 20,.3%

DSSURSUIQDDMELR W QXDO EXGJH
&RQJIJUHVBURVIHVBW ( E\
RUJDQLDDWULRIDDBE E\ WKH FKD
WKH ZRUN WR EKRHSBH'UIRUPIHEH\
LVXPPDUWAJHGVXSSRWVERBXEHI o

WLVWoHNWG DHFKORSPHQW 7HVW Source: CRS analysis &Y2017data from
(YDOXDWLRQ 3URBUBPRYWHEQ Analytical PerspectiveBudget of the United States
UHIHUVHPBDYRW KCH 5 Government, Fiscal Year9201

. . K zZ d” %0 %0 (E 3 %
Or gani maatdi or ¢ ¥ EIBIE)
Title IV: Research, Development, Te&tEvaluation

ProgiSamuct ul :am

fNavy
'2'" 5'7 ( DSSURSULDWLRBQ  zAir Force

DQQXDOO\ WHKIHRSIBHU B/IKUHL I Defensewide
OFW RQH RI WKH UHJX({  tOperatimal Test and Evaluation
DFWKDW PRRFW. BH WKH G Title V: Revolving and Management Funds

IXQGLQJ IRU RSHUDWLRQ T National Defense Sealift Fund

JRYHUO®PH@QWWURO BV ( Title VI: Other Defense Programs
IXQGLQJ LV SURYLGHMG WL ¥ Chemical Agents and Munitions Destruction
VHH BDRUH WKRQ '2WV 1 Defense Health Program

5'7 ( IXQGLYDSSURSULDW Title IX: Oversas Contingency Operations
SHVHDUFK 'HYH®DRIP HQ FAny of the above
(YDOXDWKR®RK QAXGCH YV ¥ Joirt ImprovisedThreatDefeat Fund
DSSURSURDWLIRHQ$UP\ 1D } Transfer Funs

1 Executive Office of the President, Office of Management and Budgetytical Perspectives, Budget of the United
States Government, Fiscal Year 20E8bruary 12, 2018, pp. 2389, https://www.whitehouse.goembbudget/
Analytical_Perspectives % HILQQLQJ ZLWK WKH 3UHVLGHQWYV )< EXGIJHW WKH 2IILFH |
adopted a new R&D taxonomy for collecting and reporting federal R&difgthatit asserts would better align its

data with the survey data collected by the National Science Foundation, and to be consistent with international
standardsUnder this taxonomy, OMB no longer counts certain DOD funding (budget activity 6.7, Operational System
Development, discussed below) as a part of total federal R&D. Under the previous taxonomy, DOD accounted for
nearly half of total federal R&D. For momformation on this change, s&RS Report R4515Federal Research and
Development (R&D) Funding: FY201€oordinated by John F. Sargent Jr.

2R-1s are available on the Under Secretary of Defense (€olfep) website ahttp://comptroller.defense.gdidget
Materials

3 Often two or more of these acts are included together in a consolidated or omnibus act. For further information, see
CRSReport RL324730mnibus Appropriations Acts: Overview of Recent Practiogsdames V. Saturno and Jessica
Tollestrup
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JRUFH D 'HI&BRNVKHDFFRXQW DQG WKH 'LUHFWRU RI 2SHUDWLRQD
LWKLQ HDFK Rl WKHVH [B5RBRNXDRAPHBRWW IGIRWHQYHERLI\ IXQGLQJ IRL
SDUWDFX\QDH VUKL VLRQ WHFKQRORJ\ DKFUWEHNVWLR QHWUOUNILR Q¥ LOL\
WHFKQRORJ\ GHYHORSPHQW

5'7 (IXQGV DUH DOVIR D SSSIRRQY ARG DPEFMRVUVHRD RVKAGHH 5'7 (
IXQGY DUH DSSURSUHDMNGAIDAMHBDWW BURIKUDP DQG WKH &KHPLFIE
OXQLWLRQV '"HVWUXFWLRQ 3URJUDP DQG VRPHWLPHYV DV SDUW F

7KH '"HIHQVH +HDOWK 3URJUDP '+3 VXSSRUWV WKH GHOLYHU\ RI
WKHLU IDPLO@IGW L@FOXGLQJ DQ\ 5'7 ( IXQGYVY DUH DSSURSULDWEF
SURJWVDP7 ( IXQGVY VXSSRUW FRQJUHVVLRQDOO\ GLUHFWHG UHVH
RYDULDQ FDQFHU WUDXPDWLF EUDLQ LOQMXULHVY RUWKRWLFV D

7KH &KHPLFDO $JHQWYV DQG 0XQLWLRQV '"HVWUXFWLRQ 3URJUDP
LQYHQWRU\ RI OHWKDO FKHPLFDO DJHQWY DQG PXQLWLRQV )XQ
WKH "HHHGWHH3URFXUHPHQW DSSURSULDBWILR@MHUVHXRBVYW R B RQK U
SURJUDP LQ 7LWOH 9, 2WKHU "HSDUWPHQW RI '"HIHQVH 3URJUDP'

7KH 1DWLRQDO '"HIHQVH 6HDOLIW )XQG VXSSRUWV WKH SURFXUH
UHVHDUFK DQG GHYHORPNOQ® BHWKHY Q D OHIFO® IO G VXSSRUWYV
PHUFKDQW IOHHW WKDW FDQ VHUYH LQ WLPH RI QHHG 7KH 5'7 (
WKH WDIURFXUHPHQW UHTXHVW DQG DSSURSULDWHG LQ 7LWOH
RI WKH DSSURSULDWLRQ DFW

57 (IXQGV DOVR KDWWBHEHGHSS H RS L D W WGV DBI'$ BIDWWHRIIX'QGLQJ W
VXSSRUW 2YHUVHDV &RQWLQBRMH®RAUDS MUKDHWLBRRE/D @Q&RU RQ 7HUUF
7\SLFDOO\ WKH 5'7 ( IXQGV DSSURSUTIDW®ISSWASIVR2LE 2 HDG- W (LW LW LH
7LWOHZHYHR WKH\ DUH UHTXHVWHG DQG DFFRXQWHG IRU VHSD
UHTXHVWHG WKHVH IXQGV LQ VHSDUDWHVWY7 HPH QEBD@B\ VXSSO
$GPLQLYVIMUBOKIFHGE WKHVHWHIGD DY EBOGSPWRBYPIHY JHQ F\

VESOHPHQWDO UHTWYXRFAMWLAMDAG KRXIJBAGLWLRQDO 2&2 IXQGV LQ
UHTXAKMWVUXPS $GPLQLVWUDW VRIYV LAFOW GRH G WAKIIIKH MG EXGJI

7KH -RLQW ,PREURDBUWHGBHDW )XQG -,7') WRRIMLHAHG WEKGIRARLYHN P ¢
'HYLFH '"HIHDW )XQG ZRUNV WR FRXQWHU LPSURYLVHG WKUHDW)\
'V WKURXJK WDFWLFDO UHVSRQVLYHQHVV DQG DQWLFLSDWRI
DSSURSULDWHG WR -,') DUH XYWIBVIERCUHR'W (U B EXGHUNW K H
DFFRUGDQFH ZLWK FRQJUHVVLRQDO LQWHQW DOO DSSURSULTE
7KUHDW 'HIHDW 2UJDQL]DWLRQ@ ZALGHD [ESHS WRI DQMLWILRQ BDE ARK OR
LQFOXGLQJ WKH 5'7 ( DFFRXQW

,Q DR®L 2&HODWHG UHSTSXUHR/SNKIDINEROMIHBWU D QXPEHU R
W U D Q ¥ ARK, QWWK HKSIVHWK DNF H LQFOXGHG WKH ,UDTL J)UHHGRP )XQ

BHFXULW\ )RUFHV )XQG WKH $IJKDQLVWDQ 6HFYXUQWXUYRWUGF\V )XC
&DSDELOLW\ )XQG &RQJUHVV W\SLFDOO\ PDNHV D VLQJOH DSSU|
DXWKRUL]JHV WK H BHIGR W EH\WUDQVIHUV WR RWKHU DFFRXQWYV

4To provide the Defense Department with greater flexibility in carrying outitesifor which costs are likely to
fluctuate after funds have been appropriated, Congress has set up transfer accounts into which funding is appropriated
for subsequent transfer to regular appropriations accounts for execution.

Congressional Research Service R44711 - VERSIOM - UPDATED 2
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VXEMHFW WR FHUWEBVE @/IUTLQWD WU R DWW F VW B QWY XO@@E\Q J [LIXUHV
IRU 'ZZLWOH ,9

Char act erStorfudMourke

'KLOH '2' 7LWOH ,9 DS SDEHURDWLRIYUYEMHDUFK 'HYHORSPHQW ]
DQG (YDOXDW MREH 5 UPQFRQJUHVVLRQDO DSSURSULDWLRQV UHSR
VWDW DPOMESMWFDOO\ FKDUDFWHUL]JH WKLV WRQEH GH BNRNWHI G K D U D
FKDUDFWHUL]DW VRIQFHDYN $1U RADEFEWE XIGY HW D FW L WIKW\RKR & H

I5Q6 H V F U L\SHARL R@H

Table 1. DOD RDT&E Budget Activity Codes and Descriptions

Code Description
6.1 Basic Research
6.2 Applied Research
6.3 Advanced Technology Development
6.4 Advanced Component Development and Prototypes
6.5 System Deviepment and Demonstration
6.6 RDT&E Management Support
6.7 Operational System Development

Source: Department of Defenserinancial Management Regulation (DoD 7éRMelume 2BMarch 2016

'2' V)LQDQFLDO ODQDJHPRQW 5HIXQURWYWLEGWIDLOHG GHVFULSWLR
WKH W\SHW IRH\D ¥ WT SR EXGUG WP B WHEHR R W\

[6.1] Basic ResearclBasic research is systematic study directed toward greater knowledge
or understanding of the fundamental aspects of phenomena and of observable facts without
specific applications towards processes or products in mind. It includes all scientific study
and eyerimentation directed toward increasing fundamental knowledge and
understanding in those fields of the physical, engineering, environmental, and life sciences
related to longerm national security needs. It is farsighted high payoff research that
provides the basis for technological progress. Basic research may lead to: (a) subsequent
applied research and advanced technology developments in Dedéatse technologies,

and (b) new and improved military functional capabilities in areas such as comnanscati
detection, tracking, surveillance, propulsion, mobility, guidance and control, navigation,
energy conversion, materials and stanes, and personnel suppert

[6.2] Applied ResearchApplied research is systematic study to understand the means to
meeta recognized and specific need. It is a systematic expansion and application of
knowledge to develop useful materials, devices, and systems or methods. It may be
oriented, ultimately, toward the design, development, and improvement of prototypes and
new pocesses to meet general mission area requirements. Applied research may translate
promising basic research into solutions for broadly defined military needs, short of system
development. This type of effort may vary from systematic misdimected reseah

S*HQHUDOO\ '2bfidgeDré@extDbovide three years of figures for obligational authority: for the coming
fiscal year (request), for the current fiscal year, and for the prior year. The data in this report is based on priar year da
from each Rl (e.g., the FY2017 data drawn from the FY2019-R).

6 Department of Defens&jnancial Management Regulation (DoD 7006R) November 2017yolume 2B, Chapter
5, pp.5-4 5-6, https://comptoller.defense.goWortalsA5/documentsmr/Volume_02b.pdf

Congressional Research Service R44711 - VERSIOM - UPDATED 3
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beyond that in[6.1] to sophisticated breadboard hardware, study, programming and
planning efforts that establish the initial feasibility and practicality of proposed solutions
to technological challenges. It includes studies, investigations, andystam specific
technology efforts. The dominant characteristic is that applied research is directed toward
general military needs with a view toward developing and evaluating the feasibility and
practicality of proposed solutions and determining their patars. Applied Research
precedes system specific technology investigations or developraent.

[6.3] Advanced Technology Development (ATD)his budget activity includes
development of subsystems and components and efforts to integrate subsystems and
components into system prototypes for field experiments and/or tests in a simulated
environment[6.3] includes concept and technology demonigrast of components and
subsystems or system models. The models may be form, fit, and function prototypes or
scaled models that serve the same demonstration purpose. The results of this type of effort
are proof of technological feasibility and assessmensudfsystem and component
operability and producibility rather than the development of hardware for service use.
Projects in this category have a direct relevance to identified military needs. Advanced
Technology Development demonstrates the general mjiliility or cost reduction
potential of technology when applied to different types of military equipment or
techniques. Program elements in this category involveMilestone B efforts, such as
system concept demonstration, joint aBdrvicespecific exgriments or Technology
Demonstrations and generally have Technology Readiness Levels of 4, 5, or 6. (For further
discussion on Technology Readiness Levels, see the Assistant Secretary of Defense for
5HVHDUFK DQG (QJLQHHULQJYTV 7HFKQ@RA) FGuMdaficd DGLQHVYV $VVHV)\
Projects in this category do not necessarily lead to subsequent development or procurement
phases, but should have the goal of moving out of Science and Technology (S&T) and into
the acquisition process within the Future Years Defersgr®m (FYDP). Upon successful
completion of projects that have military utility, the technology should be available for
transition.

[6.4] Advanced Component Development and Prototypes (ACDER)rts necessary to
evaluate integrated technologies, repnésiive modes, or prototype systems in a high
fidelity and realistic operating environment are funded in this budget activity. The ACD&P
phase includes system specific efforts that help expedite technology transition from the
laboratory to operational usemphasis is on proving component and subsystem maturity
prior to integration in major and complex systems and mawhmvrisk reduction
initiatives «

[6.5] System Development and Demonstration (SDD).

System Development and Demonstration (SDD) progrggoaduct engineering and
manufacturing development tasks aimed at meeting validated requirements prior to full
rate production. This budget activity is characterized by major line item prajects
Prototype performance is near or at planned operationmsyevels. Characteristics of
this budget activity involve mature system development, integration, demonstration
conducting live fire test and evaluation, and initial operational test and evaluation of
production representative articles

[6.6] RDT&E Management Suppofthis budget activity includes management support

for research, development, test, and evaluation efforts and funds to sustain and/or
modernize the installations or operations required for general research, development, test,
and evalation. Test ranges, military construction, maintenance support of laboratories,
operation and maintenance of test aircraft and ships, and studies and analyses in support of
the RDT&E program are funded in this budget activity. Costs of laboratory personnel
either irhouse or contractor operated, would be assigned to appropriate projects or as a
line item in the Basic Research, Applied Research, or ATD program areas, as appropriate.

Congressional Research Service R44711 - VERSIOM - UPDATED 4
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Military construction costs directly related to major development progaaensicluded in
this budget activity.

[6.7] Operational System Developmethhis budget activity includes development efforts
to upgrade systems that have been fielded or have received approval for full rate production
and anticipate production fundingtine curt HQW RU VXEVHTXHQW ILVFDO \HDU«

)XQGLQYGLIM\W DFWLYLWWHREHYHG WR WK HQF W PR O R J\

6 7EXGJAMLY SRUWLRQ RI '2' 5'7 ( LV RIWHQ VLQJOH® RXW IRU L
VHHQ DV WMOIRZPMG R QHFHVVDU\ IRU WKH GHYHORSPHQW RI IX\
FRQWUDVW DQGXQGV DUH IRFXVHG RQ WKH DSSOLFDWLRQ RI H[L
NQRZOHGJH WMR W HAWHEEHUDWLRQ@RBD KXHMHEANVLG'7 (DUH IRU
PDQDJHPB\QWKSSRUW ZRUN LQ DQ\ RI WKH RIWKKLD SWKH BXGJHW D
SURJUDP EDVLF UHVHDUFK LRQUBBHMWLH\X MU & QEY MUAY W QML R C
'2' LV QRW D ODUJH VXSSRUWHU RI| BENDRVHL A DWVRQDBK QKWQWRW B
RWKH 1DWLRQDO 6F L4+RYAHH) HFOXIDOD WIMNRB DVLF BN EHBWFIKV

VSHQW DW X Q L NXHUGALENSLUHV B B WWDROWW IFHGRIX Q GRW 5D W
LOQVWLWXWLRQV RIQHRAKMUGYE®RBWQRQYRVEBDBH DHURQDXWLFDO
DVWURQDXWLPBD'O HQJRUHHUWLQUFDO HOHFWURQLF DQG FRPPXQI
5 RQGXVWULDO DQG PDQX3DFWXURQWPRKDIQIAFDHUHQILQHHUL
5' DQG RIRPSXWHU DQG LQIRUPDWLRQ VFLHQFHV

YRU )< DQG VXEVHTXHQW \HDUV WKH 22 D% H HRS| OCDFHIE) MAKHHQ W T
5' FDWHIRHMHORBPWRWD VXEVHWHYSIHUWLE HQWIRODRHFEORSPHQW

HIIRUW WKDW 20% DVVHUWY ZRXOG EHWWHU DOLJQ LWV GDWD Z
6FLHQFH )RXQGDWLRQ DQG WR EH FR@VIL\DW FAQWL \Z MW Q G VB G QRO
'2' EXGJHW DFWLYLWLHYV DQGG FDORQGRLWILRQRPRIHGHMHD UFK DC
IXQGLQJ

Al i gnmwenGt her FR&DDEaalbonomies

7KH 21ILFH Rl 0DQDJH FHKQWDFQH %XEYHWGHUDO 5 ' IXQGLQJ LQ |
EDVLF UHVHDUFK DSSOLHG DRV & DWE PGS 0 RISPHSGW WDWQR 1L W
9 IXQGQQHQHUDO '2' LV IXOEMQHWE2 ®PVLF UHVHDUFK FODVVLIL
DQG IXQGNQUH DROBSBIOEHG UH VMWHRWHAHK DIOX@\KIDY) BHHERW H G
GHYHORSREIQYIDW QRIBEQAQFOXGHGLQI LQ LWY BRPEHSRUWLQJ
IXQGRRY EHHSRUWHG WQOGRUOAOWLHY DQG HTXLSPHQW FODVVL

7KH 1DWLRQDO 6FLHQFR DRBHFGBA/WURYUUBW LR QVGCIDWD SHBRFRUPD G
DOO IHGHUDDHS/ "WK Ui R¥JE&XIUW W \DRIQXMMUDO YXQGV IRU 5HVHDUFI
"HY H O R STAKHHQ WXUWH FHX PR/ NDWYH Q WIRGW QW L I\ WKHIHY WR DIFWLY LW
FDWHJRULHV EDVLF UH\DHDG B YBIDRSGIPHO WHYBDXFKY D PRGLILF
FROOHFWLQJ '2' 5 ' GDWD LQ ZKLFK WKH GHYHORSPHQW FDWHJR
DGYDQFHG WHF KR}RDR G\ REHWRID R SV W H'RYV B W OWKSP HROM RZLQJ
FURVVZDON WR BHVSRYEIWRGWRH 1V UHSRUBHG K QG MH DLBF K

7 National Science FoundatioHjgher Education Research and Development Survey, FY, 8afftables, Table 13,
https://ncsesdata.nsf.giwgrd2016htmI/HERD2016_DST_13.html

8 According to OMB, 3 5'7 ( ODQDJHPHQW 6XSSRUW LV DGPLQLVWUDWLYH FRVWV ZRX
same Character Class or R&D activity as the program that is suppdowedver, very few 6.1 or 6.2 programs have

large 6.6 costs associated with them, so in practice 6.6 is reported as Developm.L O FRPPXQLFDWLRQ EHWZHH
OMB and CRS, December 1, 2016.

9 Email communication and telephone conversation between CRS ands@RBDecember 1, 2016.
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Appropriations Structure of Defense RDT&E

FDWHJRU\ I X Q LMY SLOVL H 8 SIRRUWHHDE PRD G Y DIQWHFE& RDWR H G
GHYHORBPHOQUWPHQWDO GH YHKQRSHQWD @ B SIRUWWHEW H P V
GHYHORBPHQMPHQWDO GHYHORSPHQW DQG LV UHSRUWHG D\
GHYHORSPH[EWUDRHQOWDO GHYHORSPHQW

Figure 2. DOD RDT&E Crosswalks to OMB, NSF Taxonomies

Office of Department of National
Management Defense Science
and Budget RDT&E Foundation
o 6.1
] § E Basic Research T Basic Research
[T
E e 6.2 .
o U O ] W
[] x O @ ©
3 . . 6.3 . o 2
a z7 Applied Research Applied Research a o
- U (=] =2 =
c_ 2 6.4 W o
8- 22 Experi I a 2
5§ 8" Development 6.5 xperimenta -5 5
o (Experimental) ’ Development o e
n Advanced Technology o 3
o 6.6 Development ] e
—_— g ad
g R&D Facilities 6.7 e - : % -
i and Equipment ’ Xperimenta 3 o
. Development R
Major Systems 8
Development o
m
=
o
5
Non-Experimental Non-Experimental 5
Development Development S
Operational Systems
Development
R&D Reporting
""""""""""""""""" R&D Facilities and Equipment Reporting R&D Plant*

Source: CRStelephone anegemail communicationwith OMB and NSFmost recently June 25, 2018.

Notes: The National Science Foundation reports DOD Advanced Technology Development and DOD Major

6\VWHPY '"HYHORSPHQW DV "([SHULPHQWDO 'HYHORSPHQW p DQG UHSRUWYV 2
"1R-Q[SHULPHQWDO 'uhdeHtieRR&P tax@wimy adopted by theffice of Management and Budget

and first used in th&udget of the United States Government, Fiscal Ye@\2BEhd NSF nahger report
Non-ExperimentaDevelopment as R&D; NSF reports NdexperimentaDevelopment as part of RDT&BMB

QRWHYV WKDW '2' E X GRDT®E RdansgénvenVBuppdids] administrative costs, would ideally be

classified as the same Character Class or R&D activity as the program that is supported. However, very few 6.1

or 6.2 programs have large 6.6 costs associated with them, so in practice 6.6 is repofiegpasmentd|

'"HYHORSPHQW u

*7KH 16) FDWHJRU\ "5 ' 30DQWp LQFOXGHYV 5 "' IDFLOLWLHY DQG HTXLSPHQW
budget activitie$6.1-6.5)are LQFOXGHG LQ 16)-V 5 ' 30DQW DQG ZKHWKHU IXQGLQJ SURY
Military Construction Veterans Affairs, and Related Agen¢M{_CON) appropriations acis included in the

16)-V UHSRRED/RIa
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Appropriations Structure of Defense RDT&E

DODRDT&E Funding

7KLV VHFVWBLFRQDSQRFPEHU RI ILIJXUHV W KH[\& H.ODGIONENQIGIYW R U 2W K'H (
)< )< SHUDRBXUHOOXVE UTLWIEHQ ® 2% 2Z ( H{SHQGL@XUHYV
FXUUHQW GROODUV E\' BKD UDFQGILRRISURYNGHG LQ RWKHU DSSU!
WLWOHV DUH QRW LQFOXGHG LVQDWKGIRPKDUQF®MLRQ FRUNKHVH |
DIIHFW WKH EDODQFH DPRQJ WKH FDWHJRULHYV

Figure 3.Title IV RDT&E Funding by Character of Work ,FY1996-FY2017
obligational authorityin billions of current dollars

$90
$80
$70
$60
$50 -
540 -
$30

1 6.7 Operational System Development

® 6.6 RDT&E Management Support

M 6.5 System Development and
Demonstration

B 6.4 Advanced Component Development
and Prototypes

$20 m 6.3 Advanced Technology Development

510 N 6.2 Applied Research

M 6.1 Basic Research

FY1996
FY1997
FY1998
FY1999
FY2000
Fyz2001
Fy2002
Fy2003
FY2004
FY2005
FY2006
Fy2007
Fy2008
FY2009
FY2010
Fr2011
FY2012
FY2013
Fy2014
FY2015
FY2016
FY2017

Source: CRS analysis of data frobepartment of DefenseResearciDevelopment, TeahdEvaluation Programs
(R1) for FY1998 FY2019.

JLIXUHOOXVWUDWHY '2' 5'7 ( IXXGLQARIREQ¥WDQW )< GROODU\
%BHWZHHQ )< DQRAVDO '2'WIKQGLQJ URVH E\ LQ FRQVWDQW ¢
UHPDLQHG IODW WKKIOR MIBOEFEW ZHMH Q )< DOEGHYKZHHQ )<

DQG )< WRWDO '2' 5'7 ( IXQGLQJ URVH E\ LQ FRQVWDQW G

Figure 4.Title IV RDT&E Funding by Character of Work, FY1996 -FY2017
obligational authority, in billits of constantY2017dollars

m 6.7 Operational System Development

M 6.6 RDT&E Management Support

M 6.5 System Development and
Demonstration

M 6.4 Advanced Component Development
and Prototypes

® 6.3 Advanced Technology Development

M 6.2 Applied Research

m 6.1 Basic Research

o~
[ )]
a O
—
=
o o

FY1998
FY1999
FY2000
Fyz001
Fy2002
Fy2003
Fy2004
FY2005
FY2006
FY2007
FY2008
FY2009
FY2010
Fy2011
FY2012
FY2013
FY2014
FY2015
FY2016
FY2017

Source: CRS analysis of data frobepartment of DefenseResearc¢Development, TeahdEvaluation Programs
(R1) for FY1998 FY2019
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Appropriations Structure of Defense RDT&E

JLIXUHOOXVWUDWHY WKH FRPSRVE\WIKROQ RF \WHU( RIQZRUN 2SHUDW
6\WWHP 'HYHZDRBIPH @QWUJHVW FR BB RQGIHVFIXQ®R OVR J\
DFFRXQWHG NWBWDO BI7 (

Figure 5.FY2017Title IV RDT&E by Character of Work

Science and
Technology

M 6.1 Basic Research

m 6.2 Applied Research

® 6.3 Advanced Technology
Development

H 6.4 Advanced Component
Development and Prototypes

M 6.5 System Development and
Demonstration

M 6.6 RDT&E Management Support

1 6.7 Operational System
Development

Source: CRS analysis of data frobepartment of DefenseResearch, Development,, BastEvaluation Programs
(R1) for FY2019.

JLIXUBOXVWKBWRPSRVLWERQ( RXGGW@HEDQLJRWEREFLWOH
.9 EDVH DQG 2&2 DSBHRBEGHBVOIRIRQELOOLRQRWRWDO '2'
5'7 ( LQ<

Figure 6.Title IV FY201 7 RDT&E by Organization

Operational
Test and

i p. Evaluation
Defensewide / 0.3%

26.1%

Air Force

38.2%

Source: CRS analysis of data frobrepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY2019. IncludesTitle IV (base) plu®verseas Contingency Operatioff©CO) R&D appropriations.
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Appropriations Structure of Defense RDT&E

Sel ected | ssues

7KURXJK WKH DXWKRUL]DWLRQ DQG DSSURSULDWDRQMVBWURIFHVV
LVVXHV UHODWHG WR WKH PWHQLR &G H P\ ORF RW IGRIQH QQI& 5/ W (( |
GHFLVLRQV SOD\ DQ LPSRUWDQW UROH LQ 8 6 QDWLRQDO VHFXI
LGWLILHY VHYHUDO RI WKHVH LVVXHV WKH OHYHO RI '2' 5'7 ( IX
IXQGLQJ WKH OHYHO/ RDUFKEIDVQE WKH EDODRFXVEWIGGE Q LQFU
UHYROXMIERYBG\'2' 5'7 (

'KLOH 6 7 DQG EDVLF UHVHDUFK DUH LQW HZKA@MRRVERQHQWYV R
HOHPHQWY DUH WUHDWHG, @ FSSIDFDWLH B\ D SLSAWLRRSYYDIHDRIBIYIE WHIF O
PDGH DERXW VSHFLILF SURJUDPV ZLWKLQ@KMKOIHFYRI@W Hf W5RA W K H
6 7 DQG EDVLIKQENVODDEK WKH UHVXOW RI PDQ\ GHFLVLRQV PDC
IRUPXODWLRQ DQG FRQJUHVWRBHD 6 S U R SN OHKVIREVE D @ [RE LD ¢
1IHYHUWKHOHVYV DQ DQDO\VLV RI WKH NLQ G 3*BIKID S FRDGRZV PD\
LQ VHHLQJ IXQGLQJ WUHQGYV LQ WKH FRQWH[W RI DQ KLVWRULFEC
JXLGDQFH

Whas LApepropFRimdideyel for DOD RDT&E?

(DFK \HDU &RQJUHVV PDNHV IRWFL'7RQ $ XMERRWD]DEY GR.Q J
DSSURSULDWLRQVSOR YU DRBRDN LIEMGOXNEQ PHGLGH UDQJH RI

| D F WIRUAO ¥EUQHQW PLOLWDU\ HQJDJHPHQWY DWBURWHUQDWLR(
QDWLRQDO VHFXULW\ WKUHDWV WKH SHUFHLYHG QBIBG IRU WHF
XQDQWLWKSBWWS XQGDQE FDSRE DEWHIHD ULHV DDA SRWH QW L D ¢
5'7 ( IXQGLQJ RIUDL®BOLFR/P P PWEWQW\8 WRRFSHWLQJIBHPDQGYV
UHVRXUFHV WR' M XSBRWHWI QR®M UV R Q Q H D QRBW K X UVQHREHRUIDVO
DFWLYWWHHS/UN. RYQGED®J OHYHO DQWHFNHDWNG DRE HUSSRIHRGW L D
FRQVWUDLQWY HJ EXGJHW FDSV

Approach: DOD RDT&E as a Share of DOD Fundin

7KH TXHWDMWRQV WKH DSSURSULDWH IXQGROY @QRYWHOHRG "2W ¥'H (]
FOHDU REMHFWLYH DQVZHWV VS B HQYWE QFHFXWN VXEG\BHSHQGV |
DVVXPSWLRQV DERXWIAHMH GWIQTEX B @ WIWIEFHRIORD DQDO\VLYV

DQG GHEDWH LQ &RRUWRPHRIRHRP SOPH LQVKH 'HIHQVH 6FLHQFF
%RDUG 7BYN )R WAHHIRI@VH 6FLHQFH D QG R FMIHR Q RIXU% D V H
SURSRAKHHGXY N \VRDQGDUG LQG%V'WIM B HVXKRBHMEE VW IRVWOMDL QJ W

'2' IXQGLRU VIIEHVUWSE R WW G

Using the pharmaceutical industry as a moftee datashow] about 14% of revenue
devoted to research and development. With current DoD funding of about $250 billion, a
total DoD research and development funding level of about $35 billion is indicated or close
to the current DoD levéf

Rel atedanbatD& s ouns

JLIXUHOOXVWUDWHYV '2' 7LWOHURRG7 )< IRU WHWZHHQ )< DQG
) < 5'7 ( JUHZ VORZO\ %HMAHNHQ )< 6'JUHZ PRUH UDSLGO\ PRL

10 pefense Science BoarReport of the Defense Science Board Task Force on Defense Science and Technology Base
for the 2E Century June 1998.

Congressional Research Service R44711 - VERSIOM - UPDATED 9



Appropriations Structure of Defense RDT&E

WKDQ GRREFNWQUHQUMRBROOBUYOLRQ WR FRQEWD@MR GROODUV 5

JUHZ E\ IURP )< WR )J%HWZHHQ )< DQG )< 5WR IHOO
ELODQRBQVRWE W ELRQ )<

$VWD SHUFHQWRJMW RWID2O REOLJDWLRQDOIB@WHKROOW U DIQRIH G5 EMH {V Z

DQG EHWZHHQ )< D QEBEXWM H QVWROD GR X Q G LQ )< DQG
UHPDLQHG WKHUH %MKWRKHR )< DQG )<V ISUEHQWDJH RI 72%
JUHZ IURP WERH)HL J X U H

Figure 7.DODTitle IV RDT&E
obligational authority, in billions of current dollars
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Source: CRS analysis of data frobepartment of DefenseResearch, Developmdiesst, and Evaluation Programs
(R1) for FY1998 FY2019
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Figure 8.DODTitle IV RDT&E as a Share of DODTotal ~ Funding
Percentage of obligational authorities

16%
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Source: CRS analysis of data frobepartment of DefenseResearciDevelopment, Test, and Evaluation Programs
(R1) for FY1998 FY2017 DOD, National Defense Budget Estimates for F{Qeieh Booky,Y2017.

2QH FKDOOHQJH RI XVLQJDWKHVWKHDUBLRIRR'572$ LV WKDW GXULQJ

FRQIOLFW '2' 728 FDH) \LXOBXWHDW R WDIOHOFRVW RI RSHUDWLRQV UH

PXQLWLRQV DI®GHAHVKKD\EHWEED ( LV LQFUHD\VAIQRO L@HPDY D

VKDUH R '2'7KANOLO/X VW UDWBQ)EIX UBHWZHHQ )< DQB )<

SHULR&KLFK 5'7 ( JUHZ E\ DQBZ E\72® VXSSRUW RI 8 6 SRVV
PLOLWDU\ RSHUDWLRQV LQ WKH OLGGOH (DVW

Whals tAper opFimdidey el f oSci BODe and
Techno? ogy

&RQJWH\G/ RW KB ONRED M ¥V H GDERRQRH UMG H T@GIRBIKH SLHFH R
'2'5'7 ( NQRZ@DMQVH VFLHQFH DQG WKIMMKLOHRQORLUINF DQG
WHFKQRORJWMWIODW € ¥ HLKIWN @ G BRIJWH QU U W& NV B HD0 VU MHPG Q W
FRURQUH VHHQ EW IR @RB'QR ZDVGLUGIIZE OMQG WKH LQGXVWULDO ED\
IXWXUH GHIHQVH W HFK DRRUD R/ LEGEYHITRRHR @ G WQWRRBIW L P H V

EHHQ VL@JORAGDRXWHQWLRQ E\ &RQJUHVYV

11 Seed corn has historically referred to the high quiéityels of corr{and other cropdp beused as sesdor
JURZLQJ IXWXUH FRUQ FURSV 7KXV 3VHHG FRUQ" ZDV HVVHQWLDO WR PDLQWTLC
subsequently been extended to refer tasset or investment thigtexpected to provide futureturns
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Appropriations Structure of Defense RDT&E

Approach: DOD Science and Technology as a Sh

$V ZLWK RYHUDWR&MWH -KQH UHS R UWZRRR Q FHH\BW/X® & RWD P HZ R U N
6 7 IXQGIZ®H ILUVW DSEISQIROWFK ULDWY SUREBHFEURSRVHG VHWWLQ
IXQGLQJ DWRWDRI '2' IXQGLQJ

The DoD S&T budget corresponds most closely torésearch component of industrial
R&D. Using 3.4% of revenue (typical of highch industries shown [elsewhere in the
report]), the DoD S&T funding should be about $8.4 billion, which is a billion dollars
greater than the FY98 S&T funding.

7R DGGUBMVUPMKYWG VKRUWFRPLQJ LQ IXQGLQJ WBKH )< GHIHQ

BHFWLRHJSUHVVHG WKH VHQVH RI &RQJUHVV WKDW '2' 6 7 |
LQFUHDVHR®RWERWKH LQIODWLRQ UDWH HDFK \HDU IURP )< W
BXEVHTXHQWO\ WKH )< GHBH/QVH DKMSKRY VDGV WK B/HIO/H R
&RQIJUBW WK

the Secretary of Defense has failed to comply with the funding objective for the Defense
Science and Technology Program, especially the Air Force Science and Technology
Program, as stated [P.L. :@61], thus jeopardizing the stability of the deferszhhology

base and increasing the risk of failure to maintain technological superiority in future
weapon systems.

7KH DFW IXUWKHU H[SUHVVHG WKH VHQVH Rl &RQJUHVYV WKDW W
'2'"6 7 LQFOXGLQJ WKH 6 7 SPROULIVDWU Y IGMISIDRUNPREONYDERYH
WKH LQIODWLRQ UDWHW®RAFK \HDU IURP )<

,Q W K HSEOHVQDMVEHY HUVLRQ RI WKH 1DWLR®DO 'H@BH)QOWHMGE X WK R U
D SURYEMER@KDW ZRXWGWBEH VHQVH RI &RQJUHVV WKDW WKH
VKRXOG LQFUHDVH '2' 6 7 E\ D SHUFHQW WKDW LV DW OHDVW HT.

&RQJUHVV HPEUPWKGHWKEH Q8 U H F RO B HQE®MHNLAMD Q JWMKIHW LR QD O
FRQIHUHQFH UHSRUW DFFRPSDQ\LQJ WKH 1DWLRQDO 'HIHQVH $X

The conferees commend the Department of Defense commitment to a goal of three percent
of the budget request for the defense science and technology preomtgrogress toward

this goal. The conferees also note the finding in the Defense Science Board report that
successful high technology industries invest about 3.5 percent of sales in research
(equivalent to the DOD S&T program) and the recommendatiorSaatfunding should

be increased to ensure the continueddmng technical superiority of U.S. military forces

in the 22 Century. The conferees believe that the Department must continue to provide
the necessary investments in research and technolbgiesrtsure a strong, stable, and
robust science and technology program for our Armed Fdfces.

2WKHU RUJDQL]DW LR K B YWD B HERRWRNDH BB/ W K MRID 6 7

IXQGLQJ DV D VKDUH R$ WRWHSR LW | K QMEID@IRIPQWPKEO 'HIHQVH
5HYLHZ #£O50HJLVPDQGNWEBENZ' Rl LWV VWUDWHJEMYOMHEGIBULR U
D VLJQLILFDQW LQFUHDVH LQ IXQGLQJ IRU 6 2' SASRUQU®IPYIWR D C

12 Defense Science Boar@eport of the Defense Science Board Task Force on Defense Science and Technology Base
for the 2E Century June 1998.

BP.L. 10665.

14 H.Rept. 107772, p. 460 http://lis.govEgi-lis/t2gpohttps:ivww.gpo.govidsyspkg/CRPT-107hrpt7728df/ICRPT
107hrpt772.pdf
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SHU ¥MpU WKH &RXQFLQVWRLY BRABKEWDVKLS RUJDQEKLWLRQ RI FF
HIHFXWLYHGLYHFHUVYW)\ SUH VL ®QEGWYD W DERNOOGIDERWIVWRU\ GLU|
UHLWHUDWHG WKH UHFRPPHQGDWLRQ RI WKH 4'5

Rel atednbatDa scussi on

JROORZLQJ D SHUEZRK RIQVWHKIR @ IUORG L QI IBGI FXWGHQW GROODU\
ELOOLRQ LQ )< WKHBLOGBERQOQEBG MR UHERXQGLQJ WR
ELOOLRQ L@HHIXUHQ FRQVWDQW GROODUV 6 7 IXQGLQJ SHDNHC

IDOOLQIWKURXJIK )< EHWZHHQ )<6 M1 0RGUBERYHUHG
VRPHZKDW JURZBQHZHG DV D VK\DRMIDRI REOLJDWLRQDO DXWKRU
6 7 GHFOLQHG IURP DERXW LQ WKH ODW® G IWR MER BDWER X W

LQ )< 6HHJIXUH: KLOH WKHQJWRKHMXEVROXWH DPRXQW RI 6 7 |
ZDVRXJKW LQ UHG QAUAHHEDY DFKLHYX@GIQW ZRXOG KDYH EHHQ
KLIJKHU XQGHU WKH 4'5 URHFRP P AR GHMQ) BRQIHH

Figure 9. DOD Science and Technology (6.1 -6.3) Funding
in millions of current dollars
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= (Obligational Authority
= P_L. 105-261 Guidance (inflation plus 2%)
QDR Recommendation (3% of DOD TOA)

Source: CRS analysis of data frobepartment of DefenseResearch, Develomtdest, and Evaluation Programs

(R1) for FY1998FY2019.

Note: For purposes of this chart, CRS used the GDP (Chained) Price Index from Table 10.1 of the Historical
TablesintheSUHVLGHQW -V % X G PHW RRGH)WWRPQ XHH D @thidifxhe©ibdékluie@ipy OHYHO D
the Office of Management and Budget to convert federal research and development outlays from current dollars

to constant dollarshttps://www.whitehouse.gositesfiefaultfilesbmbbudgetfy2017assetdtist10z1.xIs

15 Department of Defens@uadrennial Defense Review Rep@&eptember 30, 2001, p. 41,
archive.defense.gov/pubs/qdr2001.pdf

16 Council on Competitiveneskinovate America2004, p. 58http://mww.compete.orgtorageimagesiiploadsFile/
PDF%20FiledNll_Innovate_America.pdf
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Figure 10.DOD Science and Technology Funding as a Share of DOD TOA
Percentage of obligational authorities
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998FY2019; DOD, National Defense Budget Estimates for F{@e&h Bookly,Y2017.
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Approach: DOD Sci enc e Shaanrde Teefc hh@D oRBT &E a

TKHBYWWVHFBQ&®&SRVHG IUDPHZRUN DOVR EDVHG RQ LQGXVWULDO
RI1' 6 7 DV D VKDUH RI '"2" 5'7 (

Another approach to this question is to nibt& the ratio of research funding to total R&D
funding in hightechnology industries, such as pharmacaigias about 24%\hen this
percentage ratio is applied to the FY98 R&D funding of aboutls$tién, the result is
about $8.&illion, well abovethe actual S&T funding’

Q D FRDOLWGKQ WVVU\X QHYHDWIFKLHY W&B8 &RVREWDLWDRIRW 1DW
H

6HFXULW\ DHVWHLDWHKG WKDW '2' 6 7 IXQGLQJ VKRXOG EH RI '2'

Rel ated Dat a

JLIXUHOOX\BWIWIMYWBIVH RI '2' 5'7 ( IR k)< $W WKH WLPH RI WKH "6¢
UHSRUW WKDUH RI '2' 5'7 ( ZDV DSSUR[LPDWHOLQ )<$IWHU ULVLQ.
WKH VKDUH ITHOO WR LQ )< UHFRN PMKIDQUHWROO WIRQ )< LQ

)< D R LQ )<

Figure 11.DOD Science and Technology Funding as a Share of Title IV RDT&E
Perentage of obligational auttities
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998FY2019

What | pprlop FAhmdidey el f oBasB®Pear ch?

'LWKLQ WKH 6 7 SURJUDP LEDWMLEGFJOHGHRDXIFW R/UH @W IBRPLROUDW W R
LWHUFHLYHQ POORBFLQJ EUHDNWKURXJIJK WHFKQRAQRMLHY DQG L

17 Defense Science Boagport of the Defense Science Board Task Force on Defense Science and Technology Base

for the 2F Century June 1998. CRS analysis of #fg1999 DOD R1 shows $7.8 billion in defense S&T funding for

)< 6RPH DQDO\WWYV PD\ GLVDJUHH ZLWK '6%fV LPSOLFLW DVVXPSWLRQ DERX
R&D investment behavior of private firms competing in a commercial market @ €T spending.

B5LFKDUG 0 -RQHV 32&RDOLWLRQ 5HFRPPHQGV +LJKHU /HYHO RI '"HIHQVH 6 7 )X
FYI: Science Policy News from AlRpril 13, 2015 https://www.aip.ordki/ 2015t 0alitionrecommendsigherlevel
defensest-funding-administratiorrequest
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SOD\V LQ VXSSREWNGE XUHWHDWREKVLQ FHUWDLQ SK\WLFDO VFLHQ
GLVF L QOL\QHV UBNVHILWFKEN\HVDR PH WR EH SDUWLFXODUBUYXOQHUD!
UHDOORFDWLRQ BMR RW KBRQWMRWOWQRPJ WLPH LW WDNHV IRU E
LQYHVWPHQWY WRSURS XBDWVL D QEDRWIKEARX R OR PHY IXQKE LQJ FDC
PDGH ZLWK PLQLPDO VKRDQGWMMR PVKRIQUMAKWWBHYW\ Rl WKH EHC
GHULYRE WKH UHVXOWYV RI EDVLF UHVHDUFK

ApprobObBasi ¢c Res 8haarceh oafs aOD S&T

, Q WKH &RXQFLO RQVRR?PBHWHWLWKDQWV?2' EDVLF UHVHDUFK VKI
RI '2' 6 7,Q WKH &RDOLWLRQ IRU 1DWVYR QHF RPIFRIQ GWG5HVHI
'2'6 7%

Rel ated Dat a

'2' EDVLF UHXQOU®BKZ VWHDGLO\ IURP )< WKURXI1IQJ<LQ PRUH
FXUUHQWWKROPEHBRDW LQ )< DHH)XUH$YV D VKDUH RI 6 7

EDVLF UHVHDUFK GHFOLQHG IURP LQ )< W R LQ )< \
LQ )< LWV KLJKHVW OHYHOODQLQ YK D U\MMBKIHQ )< W R
6 HHLJ X U H

Figure 12. DOD Basic Research Funding
obligational authority, in billions of curredbllars
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998FY20109.

19 Council on Competitivenesknovate America2004, p. 58.

O5LFKDUG 0 -RQHV 32&RDOLWUR/@Q BSHERAPHQQNVHLOK )XQGLQJ WKDQ $GPLQLVWI
FYI: Science Policy News from AlRpril 13, 2015.
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Figure 13. DOD Basic Research as a Share of S&T
Percentage of obligationalithorities
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998 FY2017.

Wh als tAp@r op Balad Betewelemest ments i n
Incr e meRMITARIE e st nbe mtecTowdr d
Revol ut Temhamr o/l adyy &armd e hent s

$QRWKHYVWIHFRQFHUQ WR &RQJUHVV LV WKH EDODQFGELRY WKH 5
IRFXVHG RQ L QHFURI®X\@ MRDID B U L R 8 Q B MREFXH/ONBVBRQ BW R U\
UHVHDUFK W KDWH® RWN\K\R @DHD GWWEHK @ R QVRAT X NG WHA\U BKEL YKR D V
ULVN KLJKUMWHEDUBK DV LW LQY\WONWYRE YRIJF WQNQWEZBVOLNHOLKR
VXFFHVV EXW W KPIDWL HD EYWEG MWV R@D U\ WHEKQRORJLFDO DGYDQ

AppaoRevol ut RessaaagcShar eD@D S&T
7 K Ho vV UHSRUW QRW 3G DLRVGEXAHNV RN

allocating about 1/3 of the total available research funding to exploratory or potentially
revolutionary projects. The other 2/3 of the effort is typicldcused on identified product
needs in the form of evolutionary improvements in current productaines.

,Q DFFRUGD QE®GUSWKDWIHQ FH '6% UHFRPPHQGHG WKDW '2°

[ensurelthat approximately 1/3 of the S&T program elements are devoted totienary
technology initiatives. DARPA should play a major role in executing these efforts along
with the Service$®

21 Historical examples of defended, science and technologgnabledrevolutionaryadvancesnclude nuclear
weaponsintegrated circuits, jedircraft, precision munitions enabled by the Global Positioning System (&RSthe
internet.

22 Defense Science Boar@geport of the Defense Science Board Task Force on Defense Science and Technology Base
for the 2% Century June 1998.

23 \pid, p. 45.
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$SSOLHG WR &WVKHEXGJIJHW WKLVIORODRDSHERY R ROPO® IHDWIRR Q
UHYROXWLRQDU\ WHFKQRORJ\ LOQLWLDWLYHV

,Q 6 5HSW DFFRPSDQ\LQJ WKH 1DWLRQDO 'HIHQVH $XWKRUL]D
6 H[SUHVVHG W fHFRROFMHMWBNWHEIK@YHVWPHQW LQ EDVLF UH\
KDV UHPDLQHG VWDJQDQW WEGPLGMPOR GRFXVHG RQ QHDU

Rel atedanbatbDa scussi on

'2' GRHV QRW UHSRWHWRRRXELAQ DB B HVQ\DR B KRWDHFRW\G 3 U
5HVHDUFK $JHQF\ '$53$ KDV EHHQ WKH OHDG '2' DJHQF\ IRFXVH
LWV HVWDEOLVKPHQW LQ IROORZL ®D ®/H IV B W W IOHO VOHD X QIHKWRD

YRU WKLV UHSR UM 58%6X B EFAIDH WHURKHDVXUH RI DW OHDVW L
RI '2%¥ LQYHVWPHQWV UHVHBYRRXWLRQDU\

'$53$ GHVFULEHV LWV PLOVMRVRDQODVOPMHVIVORH QWY LQ EUHDNWKUR X
QDWLRQD® '$HFXINQGCLQJ KDV UHPDLQHG JHQHUIDL@A\ VWHDG\ VL
EHWZHHQ ELOOLR®HHNXUH ELRL@UIRION I'$%5L.QJ DV D VKDUH
GHIHQVH 6 7 KDV UHPDLQHG JHQHEMHVODHHWHDBRBLQFHQ <

'$53% IXQGLQJ DFFRXQWHG IRU DERXW RI 6 7 IXQGLQJ EHIRUH
YLIXUH

Figure 14. DARPA Funding
obligational authority, in billions of current dollars
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998FY2019

24 Some analysts have expressed concern that DARPA funding has, at times, become too focuséeron near

WHFKQRORJ\ WUDQVLWLRQ DQG OHVV IRFXVHG RQ SLRQHHULQJ UHVHDUFK 6HF
IWYV 7LPH IRU '$53$ PailRe 5 HWKILRQIDIOVWHIHQVH 1',$7V % XVLQHVYVY DQG 7THFKQRORJ
September 200%ttp://www.nationaldefenseagazine.or@rchive20095eptembeRages/

AttheAgeof50,it%E2%80%99sTimeforDARP AtoRethinkitsFuture.aspx

25 Department of Defense, Defense Advanced Research Projects Agency website, accessed December 5, 2016,
http://www.darpa.miboutusimission
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Figure 15. DARPA Funding as a Share of DOD S&T Funding
Percentage of obligational authorities
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998FY2019.

Appr obc i s Hi,gPay oRefseaascSaare of RDT&E
,Q LWWLVLQJ $ERYH WKH UB®RUBWL QUKEWIRDWPLRQDO $FDGHPLHV U

At least 8% of the budgets of federal research agencies should be set aside for discretionary
funding managed by thaical program managers in those agencies to catalyzeibigh
high-payoff researck®

Rel atednbatba scussi on

8VL@MB3ISRQFH PRUMNVXUURJIJDWH PHDVXWH RJ KD USR/WW KR QKRS D2R 1 |

UHVHPWKK WKRZV '$53% IXQGLQJ DV D SHUFHQW RI '2' 5'7 ( % HW:

)< '$53% VKDUH RI SEAQ(HIDKIEDIIU R P LQ ZW&R LQ

)< '$53% VKDUEVHIXHAWH WR )< DQG WKHDDJIDLQ LQ )< W R
DQA®< WR %DVHG VROHO\ RQ '$53% IXQGLQJ '2' IXQGLQJ |

SD\RIl UHVHDUFK LV ZHOO EHORZ WKH UHFRPPHQKRZG E\ WKH 1

LOQYHVWBHOKWYLVN KLJK SBDRRIRWHBEDRRERVKW DIIHFW WKLV SLF\

26 National AcademiesRising Above the Gathering StorBnergizing and Employingmerica for a Brighter
Economic Future2007, p. 14%ttps://download.nap.edtdrtdownload.cgifecord_id11463
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Figure 16. DARPA as a Share of DOD RDT&E
Percentage of obligational authorities
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Source: CRS analysis of data frobepartment of DefenseResearch, Development, Test, and Evaluation Programs
(R1) for FY1998 FY2019.

Concluding @Gbservation

'2'5'7 (LQYHVWPHQWY DUH KLJKO\ FRPSOH[ DQG FDQ EH SDUVH(
DUH KLJKOLJKWHG LQ WKLV UHSRUW J2WKFK ZY\NORI RFDUWLRG B\"
SHUIRUPLQJ RUJD QL] DX\QLLRYGH UNRLYWH IWHGREZEOY-ME U \J R Y RISIHDUPIHVD M/G
IDFLOIWVGIHHMOQOMG UHVHDUFK DQG GHYHOWRIS|HHRIW. 6 B @ WMUND Q) 5°
SHUIRWLRHWUDPXUDO DQG HPMPDR DWNVR FH1URREKRD W DHRW LY H
DOORFDWLRQ RI '2' 5'7 ( UHVRXUFHV 6LPLODUO\ PDQ\ '2' 5'7 (V
WKH LPSRUWDQFH RI VWDERRQ W WK |FXIDEMRRBUBYRIRE I W W K H
HIITHFWLYHQHV\VDRIFW RH SDHURRUBP QL]DW L RIDD® WRNCUDXF MRXQNHKL S V
PDQDJHPHQW ZRUNIRUFH UHFUXLWS8RQWF LWV DLHO W HD® & R HF\R R ¢
UHVHDUFK DQG WHFKQRORJ\ WUDQVIHU

$V &RQJUHVV KIQBQWHVDRBXDO DXWKRUL]DWLRQ DQG DSSURSULD
WHNVNBYVHG LQUMIOIDMWBHES WRWV KH PDWQ RW XRAIRIAEL GRP SRV
5'7 ( DV ZHOO DV WKH RWKHU LVVXHV VXFK DV WKRVH LGHQWLIL

Aut hor |l nf or mati on

John F. Sargent Jr.
Specialist in Science and Technology Policy

Di scl ai mer
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